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USGS Scientists Study an 0il-Spill-Mitigation Sand Berm in the
Chandeleur Islands, Louisiana

By James Flocks, Christopher Smith, and Jennifer Miselis

The Chandeleur Islands
and surrounding Breton
National Wildlife Refuge
(http://www.fws.gov/
breton/) provide habitat
for a variety of threatened
wildlife species, function
as recreational areas, and
act as storm protection for
the vast human infrastruc-
ture in coastal Louisiana.
Over the past two decades,
the islands have become
more susceptible to storm-
induced breaching and
erosion and are undergo-
ing the highest rate of land
loss among barrier islands
in the Gulf of Mexico. For
this reason, the fate of the
islands has been the focus
of intense study by the U.S.
Geological Survey (USGS)
and collaborators over the
past decade. The most com-
prehensive studies to date
occurred in 2006 and 2007,
when projects sponsored
by the Louisiana Depart-
ment of Natural Resources,
the U.S. Army Corps of
Engineers, and the U.S.
Fish and Wildlife Service,
in collaboration with the
USGS and the University
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MODIS (Moderate Resolution Imaging Spectroradiometer; http;//modis.gsfc.nasa.gov/) satellite imagery from May 24,
2010, showing the Deepwater Horizon oil spill (light color) approaching the Chandeleur Islands and Louisiana coast.

of New Orleans, were conducted to pro- Islands Coastal System: An Evaluation discharging from the Macondo MC252
vide a comprehensive characterization of the Breton National Wildlife Refuge” well beneath it. Within 2 weeks, oil was

of the geology and morphology (shape) (http://pubs.usgs.gov/sir/2009/5252/). observed at the islands and elsewhere

of the islands. Results are compiled in a On April 20, 2010, approximately 130 along the Louisiana coastline (see satel-
USGS Scientific Investigations Report, kilometers (80 miles) southeast of the lite image). By May 2010, in an attempt
“Sand Resources, Regional Geology, Chandeleur Islands, the drilling rig Deep-  to protect mainland wetlands, the State
and Coastal Processes of the Chandeleur water Horizon exploded and oil began (Sand Berm continued on page 2)
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Fieldwork, continued

(Sand Berm continued from page 1)
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Southern Louisiana and the site of the Deepwater Horizon oil-spill incident. The State of Louisiana
originally planned to build a series of sand berms along the barrier islands to protect the interior
marsh from oil contamination. Open segments between individual berms would allow tidal ex-
change. Black lines represent berms that were proposed but not built; thicker, red lines represent

berms that were actually constructed.

of Louisiana had requested emergency
authorization to construct sand berms
along the coast to block the movement of
oil (see map). At Breton National Wildlife
Refuge, the original plan called for the
construction of three lengths of berms
seaward of the islands that stretched end-
to-end from the northernmost island 48
kilometers south to the Mississippi River
Delta. To construct the berms, sand would
be excavated from a continuous trench 1
kilometer offshore and placed on the is-
land shoreface to produce a mound of sand
182 meters wide at the base and 1.8 me-
ters high at its apex. It was estimated that
more than 6.5 million cubic meters of sand
would be necessary for construction, mak-
ing this one of the most ambitious coastal
construction efforts in U.S. history. The
challenge at this point was to locate such
a large amount of suitable sandy material
in an otherwise muddy Mississippi River
Delta plain.

Through consultation with the USGS
and other agencies, it was determined
that excavation of material along a linear
trench 1 kilometer offshore was not prac-
tical and that other sources for the materi-
al, such as offshore shoals, were more via-
ble options. This and other concerns were
outlined in the USGS Open-File Report,

“Effects of Building a Sand Barrier Berm
to Mitigate the Effects of the Deepwater
Horizon Qil Spill on Louisiana Marshes”
(http://pubs.usgs.gov/0f/2010/1108/).

On the basis of data from earlier studies,
a large sand resource was identified at
Hewes Point, a sand spit building outward
from the north end of the barrier-island
platform (see sediment-thickness map,
next page). Geophysical and coring sur-
veys indicate that the Hewes Point deposit
is approximately 27 square kilometers in
area and 8 meters thick, and is composed
of 97 percent well-sorted fine sand. The
formation of Hewes Point at the northern
terminus of the Chandeleur Islands was
the result of unique geologic conditions.
The combination of the island’s orienta-
tion parallel to the prevailing waves, a
centralized source of sandy deposits, and
deeper water that allowed sediment to ac-
cumulate (called “accommodation space”)
produced an efficient natural sediment
trap that rapidly formed the largest sand
body among Louisiana’s barrier islands,
with a volume of approximately 258 mil-
lion cubic meters.

With Hewes Point as a source, con-
struction of the sand berm began in June
2010 and continued through March 2011,

(Sand Berm continued on page 3)
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Fieldwork, continued

(Sand Berm continued from page 2)

Sediment-thickness map in
perspective view (looking south),
showing thickness of the sand
deposit at Hewes Point, north

of the Chandeleur Island chain.
Sand used to construct the E-4
berm was excavated from the
side of the deposit, about 3 kilo-
meters north of the islands. »—

Photograph taken on April 13, 2011, of the
completed E-4 berm, which was constructed
along the Gulf of Mexico side of the Chande-
leur Islands. The berm was detached from

the islands for the first 8 kilometers (13 miles),
beyond which it was constructed on the beach
to reduce required sand volume. Breaches
occurred during construction; the one labeled
on the photograph occurred January 2010 at
the site of a natural inlet. The breach expanded
600 meters in less than one month. Photograph
courtesy of the Coastal Protection and Restora-
tion Authority of Louisiana (http://www.ocpr.
louisiana.gov/). »—

long after the Macondo MC252 well had
been capped (July15, 2010) and obser-
vations of surface oil within the Gulf
had ceased (August 2010). In its post-
construction form, only the first length
(known as E-4) of the originally proposed
trio of berms was completed (see aerial
photograph, middle right). The E-4 berm
extended along the submerged axis of the
northernmost Chandeleur Island chain—
detached from the islands—for approxi-
mately 8 kilometers and joined the island
shoreface for an additional 4 kilometers.
About 4 million cubic meters of sandy
sediment was used in the construction.
The berm was engineered as a tempo-
rary structure and underwent significant
change both during and after construction.
Despite a relatively uneventful tropical
cyclone season and few significant winter
cold fronts, winds and overwash from
waves have reduced its elevation and seg-
mented the berm at numerous locations,
significantly reducing its subaerial extent
(see aerial photograph at right).

(Sand Berm continued on page 4)

Oblique aerial photograph from a survey flown
by the USGS on March 6, 2012, showing sig-
nificant breaching of the E-4 berm at several
locations and reduced elevations along its entire
extent. Image courtesy of Karen Morgan, USGS.
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Fieldwork, continued

(Sand Berm continued from page 3)

The berm and the northern Chandeleur
Islands provide a natural laboratory of
unusually large scale to observe how sud-
den changes in morphology (for example,
due to storms or renourishment projects)
and geologic processes (such as erosion,
deposition, and rollover—the landward
movement of a barrier island as sediment
is eroded from the seaward side and de-
posited on the landward side) will affect
barrier-island evolution. With the wealth
of scientific data already available for
the islands and the fact that the berm will
interact with the barrier-island system on
observable time scales, the USGS hopes
to answer fundamental questions about
how climatic and geologic variables influ-
ence the present and future morphology
of coastal systems. Understanding the
physical interactions that drive coastal
evolution provides a framework of knowl-
edge for effective management of coastal
planning, protection, and restoration. This
need prompted a new USGS Coastal and
Marine Geology Program project, led by
Nathaniel Plant, that includes a compre-
hensive spatial and temporal characteriza-
tion of the E-4 berm and adjacent waters
and islands.

Using satellite imagery, lidar (light
detection and ranging) mapping of topog-
raphy, bathymetric investigations, direct
sampling, and numerical modeling, scien-
tists have been monitoring changes along
the berm and surrounding environment.
From March 22 to 26, 2012, through col-
laboration with the U.S. Fish and Wildlife
Service, a team accessed the berm and
islands for direct sediment sampling. On
hand were Kyle Kelso, Julie Bernier,
Marci Marot, Carl Taylor, Christopher
Smith, and Jim Flocks from the USGS
St. Petersburg Coastal and Marine Science
Center in St. Petersburg, Florida. Several
sampling methods were used—surface
grab samples, short (approximately 30
centimeter) hand-auger cores, ponar
and ekman grab samples, and short (ap-
proximately 1 meter) push cores (see
photographs at http://woodshole.er.usgs.
gov/openfile/0f2005-1001/htmldocs/
grab.htm for examples). In addition, a
modified version of the “poking eyeball”
camera system (http://soundwaves.usgs.
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USGS sampling team preparing to deploy equipment on the Chandeleur Islands. Rapid static
Global Positioning System (GPS) instruments mounted on posts recorded sampling positions,
normalized to a GPS base station on one of the islands (not shown). Shown in photograph (left to
right) are Kyle Kelso, Julie Bernier, Christopher Smith, Marci Marot, and Carl Taylor. Photograph

by Jim Flocks, USGS.

gov/2003/04/research.html) was provided
by the USGS Pacific Coastal and Marine
Science Center (Santa Cruz, California)
and the USGS Woods Hole Science Center
(Woods Hole, Massachusetts) to collect
closeup images of the sediments.

The sampling strategy included several
components with the intent to monitor
change to the berm and islands over time.
In the back barrier, short push cores were
collected to quantify short-term (seasonal
to annual) and long-term (decadal to
centennial) sediment movement, as well
as to assess sediment storage in the back-
barrier environments (marshes, tidal flats,
and so on; see photograph of push core,
above). Repeat sampling of these back-
barrier environments through the duration
of the project will provide critical infor-
mation on how the presence of the berm
may influence the storage of sediments.
Similarly, grab-sample transects along the

4

(Left to right) Marci Marot, Kyle Kelso,
and Chris Smith of the USGS subsam-
pling a push core collected from the
Sound side of the Chandeleur Island
chain. After sectioning, the samples
were kept cool until brought to the
laboratory. There, radioisotope and
other analyses will determine accre-
tion rates, microfossil assemblages,
and physical characteristics. Sampling
was conducted from aboard the float-
ing fish camp Pelican. Photograph by
Jim Flocks, USGS.

axis of the berm were collected to provide
snapshots of the physical characteristics
of the berm. Repeated sampling of these
sites will provide information on how
washover and aeolian (wind) processes
redistribute the berm sediment. Clo-

seup photographs were also collected to
supplement the sampling dataset. Sample
transects across the berm and onto the ad-
jacent barrier island will ultimately mea-
sure the potential contribution of sediment
from the berm to the island shoreface.
And finally, reoccupying several sites that
were sampled during surveys in 2006 and
2008 will enable comparison of pre- and
post-berm physical characteristics (see
sample-site map, next page).

Fortunately, distinguishing the berm
sediments from the original island sedi-
ments is not difficult. The source deposit
at Hewes Point is remarkably well sorted,

(Sand Berm continued on page 5)
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Fieldwork, continued

(Sand Berm continued from page 4)

USGS team members examining sedi-
ment on the E-4 berm. A, Carl Taylor
(left) collects a closeup photograph
of the berm sediments using the
modified “poking eyeball” camera
system, while Julie Bernier records
position. B and C, Example photo-
graphs of in-place berm sediments
deposited by water (B) and wind (C).
D, Short core being extruded from a
hand-auger piston. Photographs by
Jim Flocks, USGS.

of uniform texture, and devoid of shells.
In contrast, the beach sands have high
shell content, are mixed with heavy
minerals and organic particles, and
are finer grained. These characteristics
make it possible to differentiate the
berm from the island platform. One
goal of the study is to identify how
these variations between sediment
composition of the berm and the island
change the natural response of the is-
land system to physical processes. In an
ironic twist, since the berm’s comple-
tion in March 2011, the erosion of the
berm is being influenced by the island
chain. The northernmost segment of the
berm was constructed landward of the
now-submerged footprint of the island
platform. Hurricanes Georges, Ivan,
and Katrina submerged this northern
chain of islands at Hewes Point, yet the
chain still provides a breakwater that
is protecting the berm from overwash.
Sands driven by longshore currents are
presently prograding (building outward)
from the berm along the submerged
breakwater, and in places the island
platform is re-emerging. Although
it contains significant breaches, this
segment of the berm has the high-
est remaining elevation, and aeolian
processes currently dominate. South
of this segment, where the healthi-
est islands exist, the central berm is
rolling over into the manmade trough
that formed between the berm and the
islands during construction. This seg-
ment exhibits the most promising beach
accretion if the unconsolidated berm
sediments can resist removal during
storms. The southernmost segment of
the berm exhibits the highest reduction
(Sand Berm continued on page 6)
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Landsat imagery from January 15, 2012, with the remnants of the E-4 berm outlined in black dashed
lines. Sampling sites shown by sample type. Grab-sample sites (green pentagons) extended

along the axis of the berm; grab-sample collection was accompanied by photo surveys. Several
grab sites along the Sound side reoccupied sample sites from a pre-berm survey (2008). Short
hand-auger cores were collected in transects across the berm and onto the islands. In addition

to grab samples, 1-meter push cores (orange and yellow dots) were collected in the back-barrier
bay and marsh environments. 12BIMO01, project’s USGS activity ID (see http://walrus.wr.usgs.gov/
infobank/h/hb112la/htmi/h-b1-12-la.meta.html).
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Fieldwork, continued

(Sand Berm continued from page 5)

in elevation. Along this reach, islands and ~ camp Pelican, which always welcomes fronts, invasion by Portuguese man o’ war
dunes are fewer, and overwash splays and ~ USGS scientists and provides outstand- (Physalia physalis), and other challenges
inlets are wider. Virtually all of the berm ing views of the sunrise and sunset. The typical of work in remote natural environ-
along this reach has been overwashed and  team used skiffs to navigate the shallow ments to complete the survey. The samples
eroded and in places has been completely ~ waters of the back barrier, although some-  the team collected are currently being ana-
removed. times the shallow draft of these boats was  lyzed, and the team looks forward to inte-
During their 4-day stay on the islands, not shallow enough. The team success- grating results of the study with the other

the team operated from the floating fish fully circumvented the March 2012 cold components of the project.#

A

former shoreface healthy dune

Photographs of the E-4 berm. A, View across the berm to the adjacent island. The berm was constructed immediately offshore from the original island
shoreface, creating a trough that is now infilling with berm sediments through washover and aeolian processes. This segment of the berm is supported by
healthy dunes with few inlets and is accreting to the original shoreface, producing an expansive beach. USGS team members Carl Taylor (left) and Julie
Bernier are labeling samples and registering the sample site. B, The southernmost extent of the berm is distinguishable from the island by the berm’s
lighter sand and little-to-no shell material. Wind and waves have reduced the elevation to original beach height. Photographs by Jim Flocks, USGS.

Left: Sunrise over the Chandeleur
Islands. The remote islands never lack
stunning natural views; the marsh and
surrounding waters provide habitat
for numerous fowl and aquatic spe-
cies. Right: On the Sound side of

the islands, Portuguese man o’ war
(Physalia physalis), whose venomous
tentacles can deliver a powerful sting,
were washing up onto the shoreline
by the thousands. Photographs by Jim
Flocks, USGS.

Small skiffs were used for transportation
around the shallow back-barrier waters, and
sometimes even their drafts were not shal-
low enough. The USGS team walked back to
the fish camp the day this photograph was
taken. Photograph by Jim Flocks, USGS.
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Fieldwork, continued

Collecting Ocean-Circulation and Sediment-Transport Data Offshore of

Fire Island, New York

By Marinna Martini, John C. Warner, Jeff List, Brandy Armstrong, George Voulgaris (University of South

Carolina), and Bill Schwab

Researchers from the U.S. Geological
Survey (USGS) Woods Hole Coastal and
Marine Science Center (WHCMSC) in
Woods Hole, Massachusetts, are collaborat-
ing with scientists from Coastal Carolina
University and the University of South
Carolina to investigate ocean circulation
and sediment-transport processes offshore
of Fire Island, New York. Although the
investigation encompasses the linear extent
of Fire Island (approximately 50 kilome-
ters, or 30 miles), one main study area is
near the western end of the island where
offshore sand ridges extend across the in-
ner continental shelf and connect to the
nearshore bar system. These ridges are on
the order of 5 to 10 kilometers long and are
spaced several kilometers apart, oriented
obliquely to the coastline (see map). The
USGS mapped these features at high reso-
lution in 2011 to provide detailed bathym-
etry, subsurface structure, and surface tex-
ture. It is hypothesized that the ridge field
modifies surface waves from storms, caus-
ing a complex wave pattern that reaches the
coastline and influences sediment-transport
and coastal-erosion patterns.

This study is part of a larger effort in
cooperation with the U.S. Army Corps
of Engineers (USACE) and the National
Park Service (NPS) to study coastal
processes on Fire Island. The offshore
efforts described here were coordinated
with nearshore beach surveys to assess
coastal change during winter storms
(see NPS news release at http://www.
nps.gov/fiis/parknews/usgs-continues-
coastal-research-off-fire-island-during-
winter-2012.htm).

To investigate the ocean circulation and
wave-refraction patterns across the offshore
sand ridges, several instruments were po-
sitioned on the seafloor in lines along the
ridge crests and in lines that crossed the
crests and troughs (see map). Site 1 at the
top of a ridge and site 2 at the bottom of the
adjacent trough were each populated with
two tripods holding similar instruments. At
each of the rest of the sites, we placed a sin-
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USGS study sites off Fire Island, New York, positioned both along the ridge crest and across the
crests and troughs of the ridge system. Bathy, bathymetry; m, meters.

gle tripod holding fewer instruments. Sur-
face buoys were deployed at sites 1 through
6 to mark the tripod locations and to serve
as platforms for surface measurements.

Measurements and Sensors

The primary objective was to measure
current speed and direction, temperature,
salinity, surface waves, bottom stress (the
force created at the seabed by currents and
waves; see related Sound Waves article
at http://soundwaves.usgs.gov/2012/04/
research3.html), and suspended
sediment along and across the ridges.

This deployment was similar to previous
efforts, such as a 2009 deployment
off Cape Hatteras, North Carolina
(http://soundwaves.usgs.gov/2009/04/
fieldwork3.html). The instruments placed
at sites 1 and 2 were designed to provide
high-resolution measurements near the
seafloor to record events in which seafloor
sediment may be resuspended by strong
currents associated with storms. Because
most of these measurements can be made
(Fire Island continued on page 8)
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USGS Woods Hole Coastal and Marine Science

Center staff preparing a flow tripod (flobee) for
deployment from the R/V Connecticut.
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Fieldwork, continued

(Fire Island continued from page 7)

only in unobstructed flow, 3.5-meter-high
flow tripods (flobees) were deployed at
sites 1 and 2 to provide measurements at
various heights off the seabed and at a
high sampling frequency within 3 meters
of the seabed. Each flobee included a
conductivity/temperature/depth (CTD)
sensor, an acoustic Doppler velocimeter
to measure current speed and direction
at a single point with high accuracy and
sampling rate, and a current profiler to
measure current velocities over a range
of depths. Sediment resuspension was
measured by both optical (transmission
and backscatter) and acoustic techniques.
Pressure was also measured.
Measurements that would interfere with
sensors on the flobee were made from a
smaller tripod (minipod) deployed along-
side the flobee. The minipod measure-
ments included sonar images (overhead
views) and sonar profiles (side views)
of the seabed surface, as well as current-
velocity profiles of current speed and
direction over the entire water column.
The minipod at site 1 also included a still

Small tripod
(minipod) aboard
the R/V Connecti-

cut, just before \
entering the
water at site 1.
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camera for taking photographs at regular
intervals (“time series”) to document sea-

bed changes and a laser backscatter system

to measure sediment size.

Surface buoys were deployed at sites 1
through 6 primarily to mark the position
of the bottom equipment. Surface salinity
was measured at each buoy by Seabird
MicroCAT recorders. At site 2, the buoy
was fitted with a weather station that mea-
sured barometric pressure, wind speed and
direction, humidity, air temperature, and
solar irradiance.

New Techniques

This deployment was a rare opportunity
for the WHCMSC to perform long-
term testing of some new methods and
equipment. For example, the weather-
buoy system is being evaluated as a
tentative step toward further development
of telemetered (wirelessly transmitted)
data. During the 2009 work off Cape
Hatteras, we learned that weather
measurements from other sources were
inadequate and that we needed to measure
local atmospheric data
using simple, inexpensive,
portable systems that could
be deployed at sea and on
land at critical locations.
We are investigating the use
of telemetry so that if these
measurements are made
during a large storm, such as
a hurricane, that might put
the buoy adrift, the buoy can
still be recovered, and, more
importantly, much of the
data will already be safely in
hand. The system deployed
off Fire Island was built to
WHCMSC specifications by
Down East Instrumentation.
It was modeled on a
Carolinas Regional Coastal
Ocean Observing System
(http://carolinasrcoos.org/)
design that proved itself in
the early 2000s as part of the
larger east-coast monitoring
network.

We are also testing a new
technique for inhibiting bio-

Weather buoy being towed behind the
R/V Connecticut into position just before
dropping the mooring’s anchor.

fouling (the accumulation of organisms,
such as algae or barnacles, on submerged
surfaces), which has long been a challenge
when making long-term coastal and conti-
nental-shelf measurements. As new studies
by the WHCMSC bring operations into
ever-shallower waters, the need for bet-
ter anti-fouling techniques becomes more
urgent. Older methods that used biocides
are a hazard to the environment and to the
people who handle the gear. During the
2009 Cape Hatteras deployment and during
fieldwork by the USGS Pacific Coastal and
Marine Science Center (PCMSC) in Santa
Cruz, California, a customizable Zebra-
Tech wiper system was successfully tested
on the optical backscatter sensor. More
wipers were acquired for the Fire Island
deployment. Zebra-Tech’s system consists
of a brush attached to an actuator that is
plugged into a battery pack with a timer.
The timer can be set to pass the brush
across the face of the sensor at a prede-
termined interval of minutes to hours. For
transmissometers, the WHCMSC had pre-
viously developed a method of preventing
fouling with biocide-impregnated rings.
As an alternative, Ray Davis (WHCMSC)
developed a prototype wiper for WET Labs
C-Star transmissometers that could be fit-
ted to a Zebra-Tech actuator. The wiper
was successfully tested in Buzzards Bay,
(Fire Island continued on page 9)
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Fieldwork, continued

(Fire Island continued from page 8)

Massachusetts, as well as off the U.S. west
coast (by the PCMSC). Emile Bergeron
(WHCMSC) improved the design and
made more units for this deployment.
Additional new work includes the test-
ing of new equipment for possible replace-
ment of existing gear. Some of the standard
instruments on which the WHCMSC has
relied over the past decade are reaching the
end of their service life or have been dis-
continued by their manufacturers, includ-
ing many of the current-velocity profilers,
the acoustic-backscatter profiler, the opti-
cal-backscatter sensors, acoustic releases,
and the system that logs sonar images and
profiles. A newly designed acoustic Dop-
pler current profiler Sentinel VV model from
Teledyne RD Instruments (TRDI) was
recently acquired and was deployed along-
side the old TRDI Workhorse profiler;
it will also be compared to two Nortek
AWAC systems deployed at other sites.
Sonar imaging is becoming a standard
measurement for the WHCMSC, and the
recent deployment will allow compari-
son of sonar bottom images and profiles

TRDI Sentinel V current profiler mounted at the
top of the flobee tripod at site 1. Data from the
profiler will be compared to data recorded by
a TRDI Workhorse profiler on the neighboring
minipod, as well as to data recorded by Nortek
AWAC profilers at an adjacent site.

from site 1 (at the top of a ridge) and site
2 (in an adjacent trough). Imaging sonars
generate a picture of the seabed showing
bed morphology (shape) over time and
the direction of ripple movement. More
accurate information about the height
and wave-length of ripples is measured
by profiling sonars, which provide a side
view, or profile, of the seabed surface. To

Fieldwork

measure ripple height and wave length
over a greater spatial area, the profiling
sonar head must be rotated in a horizontal
plane using an azimuth drive. The sonar
logging system deployed at site 1 has
these abilities and thus provides a unique
system. Made for the USGS in 2000 and
never commercialized, this system is at
the end of its service life. To duplicate the
measurements at site 2 and test a replace-
ment for the older system, the WHCMSC
borrowed an imaging sonar system and
acquired an ASL Environmental Sciences
IRIS sonar logging system and Imagenex
profiling sonar. At the center’s request,
ASL added azimuth drive capability to the
IRIS to rotate the profiling sonar.

Preparation and Deployment

From mid-November 2011 through
mid-January 2012, numerous WHCMSC
personnel spent time at the Marine Opera-
tions Facility to build the nine tripods and
prepare the parts for the six buoy moor-
ings. We would like to thank Brandy
Armstrong for keeping track of all the
instrumentation, how it was programmed
and where it went, frame assembly, and
instrument mounting; Sandy Baldwin
for instrument assembly, mounting, and
photography; Robert Barton for help
with anchor assembly; Emile Bergeron
for case mounts, wiper brushes, and vari-
ous other parts and mounts that had to be
handmade at the last minute; Phillip Ber-
nard for help with tripod transportation
and ship contracting; Dann Blackwood
for instrument mounting, camera and
SEABOSS preparation, and tripod trans-
portation; Jonathan Borden for just about
everything; Soupy Dalyander for stuff-
ing battery cases; Patrick Dickhudt for
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Brushes made by Emile
Bergeron (WHCMSC) to
keep transmissometer
lenses clean are con-
nected to an off-the-
shelf Zebra-Tech wiper
system. The brushes
pass across the opti-
cal windows at 3-hour
intervals. The rest of
the sensor is covered
in copper tape to pre-
vent biological growth
that might extend into
the sensing volume or
impede the motion of
the brushes.

preparing the LISST suspended-sediment
sensor and tripod transportation; Barry Ir-
win for setting up a bathymetric data and
navigation station for the cruise; Jeff List
for helping with site selection and experi-
mental design, stuffing battery cases, and
mounting instruments; Marinna Martini
for project management and instrumenta-
tion preparation; Ellyn Montgomery for
sonar testing, programming, weather-
station-system testing, telemetry and tele-
phone-system wrangling, and other gen-
eral help; Jeff Obelcz for instrumentation
mounting; Chris Sabens for coming in to
direct others even when she could use only
one hand; Chuck Worley for SEABOSS
preparation; and John Warner for serving
as Chief Scientist.

All of the equipment was deployed off
Fire Island in two round trips from January
2310 26. Jonathan Borden led Brandy
Armstrong, Sandy Baldwin, Jeff List,
Marinna Martini, Ellyn Montgomery,
Jeff Obelcz, John Warner, and Chuck
Worley aboard the research vessel (R/V)
Connecticut to deploy the six buoys and
nine tripods. Bathymetric survey data
produced by the WHCMSC in 2011 and
depth readings taken on site were used
to finalize the positions. The SEABOSS
(http://woodshole.er.usgs.gov/operations/
sfmapping/seaboss.htm) was used to
make visual surveys of the seabed and take
sediment samples.

All of the gear was recovered aboard
the R/V Connecticut in April 2012, and
analysis of the data is underway. We thank
the crew of the R/V Connecticut for their
support, and the PCMSC, the University
of South Carolina, and the Woods Hole
Oceanographic Institution for providing
additional equipment for the deployment. &
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Tenth Triennial Open House in Menlo Park, California

By Helen Gibbons

An estimated 5,000 to
7,000 visitors explored
more than 85 exhibits on
the U.S. Geological Sur-
vey (USGS) campus in
Menlo Park, California,
during its 10th Triennial
Open House on May 19
and 20, 2012. Jeff Keay,
Acting Regional Execu-
tive for the USGS South-
west Area, toured the
Open House on Saturday

and later wrote that “the  USGS marine scientist Peter Triezenberg and USGS ~ Bald Eagle “Sequoia” stretches her wings as her trainer, San

breadth of USGS science Volunteer for Science Karla Knudson staff a wel-
come table. Photograph by Mike Diggles, USGS.

displayed, the highly
interactive activities, the

engagement of all ages of visitors, the sup-

port of our partners, and, perhaps most of

all, the enthusiasm of our scientists were a

testament to a great science organization.”

Many exhibits touched on coastal or
marine themes:

*Science Behind Tsunamis: Geophysi-
cist Eric Geist and USGS Volunteer
for Science Anne Rosenthal created
a Tsunami Scientist Training Center
where visitors learned how tsunamis
work and how to maximize their safe-
ty during a tsunami. Explore USGS
tsunami information at http://walrus.
Wr.usgs.gov/tsunami/.

¢ Fly Over the Seafloor: Using USGS
bathymetric data, Pete Dartnell took
visitors on virtual flights through the
underwater terrain of San Francisco
Bay, Lake Tahoe, and Monterey Bay.
View these areas and more at http://
walrus.wr.usgs.gov/pacmaps/.

¢ Sea Otter Research: Visitors touched
sea otter pelts and skulls, handled
tracking equipment, and learned
about what sea otters eat at an exhibit
hosted by Joe Tomoleoni (University
of California, Santa Cruz) and other
scientists from Tim Tinker’s lab at
the USGS Western Ecological Re-
search Center (WERC). Learn more at
http://www.werc.usgs.gov/project.
aspx?projectid=221.
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*Bald Eagle from the San Francisco

Zoo: “Sequoia,” whose damaged

tail prevents her from living in the
wild, represented Bald Eagles that

are recovering from DDT exposure
and once again nesting in the Channel
Islands off southern California, thanks
to efforts by the National Oceanic and
Atmospheric Administration (NOAA),
the USGS, the San Francisco

Z00, and other partners (http://
www.montroserestoration.gov/
restoration/bald-eagles/). She was
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Francisco Zoo volunteer John Flynn, fields questions from visi-
tors. Photograph by Jenna Stanley, USGS Volunteer for Science.

accompanied by Kathy Hobson of the
z00’s Avian Conservation Center and
zoo volunteer John Flynn.

* Topo Salad Trays: Ordinary topo-

graphic maps of Angel Island (in San
Francisco Bay) and Monterey Canyon
(beneath Monterey Bay) took three-
dimensional shape as visitors stacked
transparent plastic trays with one con-
tour line on each. At a do-it-yourself
counter, exhibit lead Helen Gibbons
(USGS) and others helped kids trace

(Open House continued on page 11)

Visitors pan for
gold at an exhibit
presented by the
California Geologi-
cal Survey (read
about gold at http://
www.conserva-
tion.ca.gov/cgs/
geologic_resourc-
es/gold/Pages)/).
Photograph by
Mike Diggles,
USGS.

Outreach



(Open House continued from page 10)

USGS marine scientist Amy Foxgrover helps a
young Open House visitor trace a contour line
onto a blank plastic tray at the Topo Salad Trays
display. Photograph by Florence Wong, USGS.

contour lines onto blank trays (see
http://online.wr.usgs.gov/outreach/
topo_instructions.html).

*Dress Like a Scientist: Formerly called

“Dress Like a Marine Geologist,” this
popular activity, headed by USGS ge-
ographer Dario Garecia, invited visi-
tors to put on field attire and pose for a
photograph in a field or laboratory set-
ting of their choice. View the results at
http://openhouse.wr.usgs.gov/2012/
photolndex.html.

* South Bay Salt Pond Restoration Proj-

ect: Visitors heard the latest about this
multiagency project—the largest tidal-
wetland-restoration effort on the U.S.
west coast—from lead scientist Laura
Valoppi (USGS) and others. Wetlands
provide important habitat and can help
protect against rising sea levels associ-
ated with climate change; learn more at
http://www.southbayrestoration.org/.

*Don Edwards San Francisco Bay Na-

tional Wildlife Refuge: Led by Doug
Cordell of the U.S. Fish and Wildlife
Service, staff and volunteers from this
30,000-acre wildlife habitat along the
southern reaches of San Francisco Bay
told visitors about recreational op-
portunities, environmental education,
and cutting-edge scientific research

at the refuge (http://www.fws.gov/
desfbay/).

Outreach

* Extreme Microbes!: Scientists led
by Shelley Hoeft and Jodi Blum
(both USGS) taught visitors about
the extreme environment of Mono
Lake—which is too salty and
alkaline for fish to survive—and the
adaptations that microorganisms
must make to live there. Learn more
at http://microbiology.usgs.gov/
geomicrobiology.html.

*How Clean Is Clean?: This hands-on
activity headed by Jim Kuwabara
(USGS) demonstrated the link
between electrical conductivity
and water quality. Learn more at
http://wwwrcamnl.wr.usgs.gov/
solutetransport/.

*The Community Living in a Drop of
Water from San Francisco Bay:
Scientists headed by Tara Shraga
(USGS) invited visitors to view the
microscopic plants and animals that

inhabit San Francisco Bay. Learn more

et

terrestrial light detection and ranging (lidar)
instrument, which uses laser light reflected
from surfaces to create high-resolution,
three-dimensional images (right; slightly
different pose). Lidar data are particularly
useful for documenting landscape change,
such as hurricane damage and coastal-cliff
erosion. (The scanner uses a Class 1 laser,
which poses no threat to the naked eye.)
Photographs by Mike Diggles, USGS.

n

Young visitors pose (above) for scanning by a

about San Francisco Bay water quality
at http://sfbay.wr.usgs.gov/access/
wqdata/.

* Jon Boat: Visitors climbed into a flat-

bottomed Jon boat, put on life vests,
and pretended they were USGS sci-
entists mapping the seafloor in very
shallow water. See an example of such
work at http://sofia.usgs.gov/publica-
tions/ofr/02-325/methods.html.

*LiDAR (Light Detection and Rang-

ing): Visitors were scanned by a ter-
restrial lidar instrument, which uses
laser light to create high-resolution,
three-dimensional images. Presented
by Skye Corbett (USGS) and Diane
Minasian (USGS Volunteer for Sci-
ence), the exhibit explained some of
the many uses of lidar, including docu-
menting landscape change. Read about
examples at http://pubs.usgs.gov/
s/2006/3111/.

(Open House continued on page 12)
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(Open House continued from page 11)

*What Can Deep Sediment Cores Tell Many thanks to the exhibi-

Us About Mercury Pollution?:
Mark Marvin-DiPasquale
(USGS) and others showed visitors
samples from a sediment-coring
project designed to estimate how
much toxic mercury is in Alviso
Slough in south San Francisco Bay
(see http://microbiology.usgs.
gov/geomicrobiology mercury.
html#san_fran_restoration).

*What’s the USGS Doing in the Sacra-

mento-San Joaquin Delta?: Headed
by Dan Ponti (USGS), this exhibit
acquainted visitors with California’s
Sacramento-San Joaquin Delta and

a collaborative geologic study of the
Delta recently begun by the USGS
and the California Department of Wa-
ter Resources.

e Live Music: Performances by amateur

musicians from the USGS and other
groups added to the fun.

tors named above and to the
additional contributors—too
numerous to name—who
helped with preparation,
setup, teardown, and staffing.
Visitors loved the Open House
and were impressed with the
knowledge, professionalism,
and enthusiasm of all the sci-
entists, volunteers, and sup-
port staff. Organizer Christy
Ryan reported such feedback
as “What an awesome and
fun public event ... great for
people of all ages!” and “You
should hold these events every
year!”

For more information about
the Open House, including a
full list of exhibits and a photo

gallery, visit http://openhouse.

Wwr.usgs.gov/. &

Visitors study information at the Tsunami Scientist Training Center
while USGS geophysicist Eric Geist (back left) fields questions.
Photograph by Jenna Stanley, USGS Volunteer for Science.
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Open House participants find fun
and excitement posing before Holly-
wood-style backdrops at the Dress
Like a Scientist exhibit. Photographs
by Dario Garcia, USGS. (See more
photographs at http://openhouse.
wr.usgs.gov/2012/photolndex.html.)
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Joint Nuclear Regulatory Commission/U.S. Geological Survey Workshop on
Probability of Landslide-Generated Tsunamis

By Eric Geist and Uri ten Brink

Nuclear accidents caused by the mas-
sive tsunami that struck Japan in 2011
were grim reminders that nuclear power
plants along U.S. coastlines must be as-
sessed for both earthquake and tsunami
hazards. Most tsunamis are generated by
earthquakes, submarine landslides, or a
combination of both. Currently, the U.S.
Nuclear Regulatory Commission (NRC)
evaluates earthquake hazards using
probabilistic methods, that is, determin-
ing the probability that a certain level of
ground motion will be met or exceeded
in a given period of time. In contrast,
the NRC evaluates tsunami hazards by
determining the “worst-case” scenario,
which is independent of time. Ongoing
research is exploring whether tsunami
hazards can be evaluated probabilistically
at the design probabilities of interest to
the NRC (typically, an annual probability
of 1/10,000 or 1/100,000).

The significant obstacle in calculat-
ing tsunami severity at very low prob-
abilities is the need to include submarine
landslides as well as earthquakes in the
analysis. Information on how often sub-
marine landslides occur is uncertain or
altogether lacking in some regions, re-
sulting in high uncertainty in the proba-
bilistic analysis of tsunami hazards in
comparison with the probabilistic analy-
sis of earthquakes.

For the past several years, the U.S.
Geological Survey (USGS) has done
research to identify and date significant
submarine landslides along the U.S.
Atlantic margin and in the Gulf of
Mexico-Caribbean region. For example,
see “Submarine Landslides as Potential
Triggers of Tsunamis That Could Strike
the U.S. East Coast,” Sound Waves,
August 2009, http://soundwaves.usgs.
gov/2009/08/fieldwork.html, and “Grav-
ity Coring Offshore Puerto Rico and the
U.S. Virgin Islands to Investigate the Tim-
ing of Submarine Landslides and Large
Earthquakes,” Sound Waves, July 2008,
http://soundwaves.usgs.gov/2008/07/
fieldwork3.html.
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Shaded-relief bathymetric image of East Breaks Landslide, a submarine landslide off the
coast of Texas in the Gulf of Mexico (see map of Gulf of Mexico submarine landslides,
next page). Water-depth contours in meters. The source area of material that slid is
outlined in red. Image from workshop presentation by David Twichell, USGS (retired).

Recent efforts have focused on how
submarine-landslide probability might be
determined using available geological and
geophysical information and on identifying
the challenges of incorporating this infor-
mation into the determination of tsunami
probabilities. To address these issues, a
joint “NRC/USGS Workshop on Land-
slide Probability” was held August 18-19,
2011, at the USGS Woods Hole Coastal
and Marine Science Center in Woods
Hole, Massachusetts. Academic, industry,
and government participants provided an
overview of topics including geological
characterization of submarine landslides,
geotechnical techniques and measurements
of slope stability, hydrodynamic modeling
of landslide-generated tsunamis, and prob-
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abilistic methods for hazard assessment.

In attendance from the NRC were Annie

Kammerer from the Office of Nuclear

Regulatory Research and Henry Jones

from the Office of New Reactors. The goal

of the workshop was to bring together ex-
perts who study the geometry, geotechnical
properties, and recurrence of submarine
slope failures, the potential of these fail-
ures to generate tsunamis, and the prob-
ability of recurrence of extreme events, in
order to answer the following questions:

« Using current data, what can we say
about the probability of submarine
mass failures (landslides)?

*How do we treat the dynamics of land-
slide movement probabilistically?

(Landslide Tsunamis continued on page 14)
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Meetings, continued

(Landslide Tsunamis continued from page 13)

*How do we treat propagation (travel
through the ocean) and runup (flood-
ing to a given elevation on land) of
tsunami waves probabilistically?

*What new probabilistic methods can be
developed specifically for submarine
mass failures?

Although probability is mentioned in
all of these questions, a probabilistic as-
sessment is only as good as the underlying
data and assumptions; therefore, it is criti-
cal that we address the state of knowledge
and the kinds of new data that will be
needed to improve our ability to estimate
the probability of landslides capable of
generating tsunamis.

Workshop participants summarized the
state of knowledge regarding the prob-
ability of landslide-generated tsunamis,
particularly along the U.S. Atlantic and
Gulf of Mexico coasts. Presentations
were grouped into four sessions: (1) land-
slide geometry and recurrence, (2) land-

30°N

Map of Gulf of Mex-
ico submarine land-
slides (red). Slightly
modified from figure
provided by Jason
Chaytor, USGS.

25°N

20°N

a USGS

science for a changing world
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slide mechanics, (3) modeling landslide-
generated tsunamis, and (4) probability
of landslides and landslide-generated
tsunamis.

The landslide geometry and recurrence
session included an overview talk by
USGS emeritus scientist Homa Lee on
how submarine landslides are identified
(including potential pitfalls) and an over-
view of mapped landslides in the Gulf
of Mexico and U.S. Atlantic margins by
USGS scientist David Twichell. Details
of various techniques used to date sub-
marine landslides and sediment-transport
processes associated with landslides were
given by USGS scientists Jason Chaytor
and Daniel Brothers, respectively.

The first three talks in the landslide
mechanics session focused on geotechni-
cal characterization of slope stability,
including a technique for determining the
likelihood of landslide occurrence given
information on earthquake ground-shak-

East Breaks
Landslide

Mississippi

ing probabilities and bathymetric slope,
presented by Uri ten Brink, USGS.
Don DeGroot, University of Massachu-
setts Amherst, described state-of-the-art
instrumentation to provide geotechni-
cal characterization of the seafloor. An
overview of geotechnical considerations
for landslide occurrence was given by
Jacques Locat, Université Laval, Qué-
bec, followed by a presentation of a
newly developed numerical model for
simulating landslide dynamics by David
George, USGS.

The session on modeling landslide-
generated tsunamis focused on state-
of-the-art hydrodynamic modeling of
long- and intermediate-length waves as-
sociated with this unique type of tsunami.
Juan Horrillo, Texas A&M University at
Galveston, compared conventional two-
horizontal-dimension (2HD) models with
three-dimensional (3D) models. Labora-

(Landslide Tsunamis continued on page 15)
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Gulf of Mexico Landslides - ten Brink. U., Twichell, D., Geist, E.. Chaytor, J., Locat, J., Lee, H., Buczkowski, B.,
Barkan, R., Solow, A, Andrews, B., Parsons, T., Lynett, P, Lin, J., and Sanscucy, M. (2008) Evaluation of tsunami
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Analysis. NOAA Technical Memorandum NESDIS NGDC-24, 18 pp, March 2008
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Meetings, continued

(Landslide Tsunamis continued from page 14)

tory experiments used to validate hy-
drodynamic models were described by
Stéphan Grilli, University of Rhode
Island. Patrick Lynett, University of
Southern California, used nonlinear
Boussinesg-type models to show how
probabilistic variations in down-slope
landslide length can be evaluated. For
the final presentation in this session,
Frank Gonzalez, University of Wash-
ington, showed how numerical hydro-
dynamic models are used in probabi-
listic tsunami hazard analysis (PTHA),
providing a transition to the final ses-
sion of the workshop.

The session on probability of land-
slides and landslide-generated tsunamis
began with a presentation by Hong-Kie
Thio, URS Corporation, about how
probabilistic tsunami hazard analysis
has been applied in the Pacific Basin
and how disaggregation (percentage
contribution of different sources) can
provide important information about
which source regions dominate the
probabilistic calculations. A version of
probabilistic tsunami hazard analysis
specific to submarine landslides was
presented by Christopher Baxter,
University of Rhode Island, in which
geotechnical calculations were com-
bined with knowledge of how tsunami
amplitude correlates with the size of
the landslide to estimate tsunami haz-
ards for the U.S. east coast. A method
to determine landslide probabilities
over a broad region by using seafloor
databases, such as usSSEABED (see
related Sound Waves article at http://
soundwaves.usgs.gov/2006/05/re-
search.html), was presented by Eu-
gene Morgan, Duke University. Eric
Geist, USGS, synthesized the results
of the workshop into a presentation
about the approaches and challenges of
incorporating submarine landslides into
probabilistic tsunami hazard analysis.
Annie Kammerer, NRC, then talked
about the challenges facing the NRC in
providing guidelines to power compa-
nies for tsunami-hazard mitigation.

The workshop presentations provided
a summary of current thinking related
to submarine landslides, their probabil-
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Map of submarine landslides (red) off the U.S. Atlantic coast. Slightly modified from figure provided

by Jason Chaytor, USGS

ity, and the complex hydrodynamics of
landslide-generated tsunamis. Consensus
from the presentations and discussion
was that acquisition of additional geo-
logical and geophysical data, particularly
age-dates from past landslide events, is
necessary before probabilistic tsunami

15

hazard analysis can be conducted at NRC-
relevant design probabilities. However,
probabilistic and statistical methods us-
ing available site-specific and regional
geologic data can yield estimates of, for
example, the probability associated with
the “worst-case” scenario. &
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Meetings, continued

Meeting of Experts on Key Drivers of Central California Coastal Change and
Inundation Due to Climate Change

By Curt Storlazzi

Over the past year, a number of federal,
state, and local governments, along with
research institutions and nonprofit orga-
nizations, have met several times, in dif-
ferent combinations, to address adaptation
to climate change along the coast of Cali-
fornia. There has been great demand for
understanding the local impacts of future
sea-level rise and coastal inundation in
order to develop adaptation strategies that
can be incorporated into local planning.
Although these meetings have determined
how the different agencies should deal
with climate change, it has become evi-
dent that a clear understanding of the local
and regional impacts of climate change is
still lacking—specifically, how sea-level
rise, storms, and inundation will manifest
themselves and impact the coast. To help
address these issues, the U.S. Geological
Survey (USGS) Pacific Coastal and Ma-
rine Science Center (PCMSC) partnered
with Moss Landing Marine Laboratories
(MLML) and Stanford University’s Cen-
ter for Ocean Solutions (COS) to hold a
workshop bringing together experts on
climate change and the relevant physical
processes that will impact the central Cali-
fornia coast in the future.

On Wednesday, May 16, 2012, Larry
Breaker (MLML) hosted the workshop at
Moss Landing Marine Laboratories, with
funding provided by the Center for Ocean
Solutions. The goal of COS’s Climate
Change Initiative is to bring the research
and decision-making communities togeth-
er to advance the collective understand-
ing of the expected impacts of climate
change on ocean and coastal systems, to
improve the translation of that knowledge
into actionable concepts, and to incorpo-
rate it into adaptation decision making
and funding programs. Larry Crowder
(COS Science Director) and Adina Abeles
(COS Director of Education and Training)
provided overall guidance and support for
the workshop. Curt Storlazzi (USGS-
PCMSC) led the workshop and developed
the science agenda with Patrick Barnard
(USGS-PCMSC).
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The workshop’s morning ses-
sion was a review of the latest
understanding (including quite a
bit of “in press” work) of mod-
eled climate-change impacts on
the key drivers of coastal change
and inundation. Dan Cayan
(USGS, Scripps Institution of
Oceanography, Intergovernmen-
tal Panel on Climate Change
[IPCC] Working Group II, and
National Research Council Com-
mittee for Sea Level Rise in Cal-
ifornia, Oregon, and Washington)
presented predicted temperatures
and sea-level-rise scenarios
based on a suite of global cli-
mate models. Peter Bromirski
(Scripps Institution of Ocean-
ography) presented results of
using global-climate-model wind
forcing to hindcast (that is, test
model outputs against past condi-
tions) and forecast wave heights
and periods for California. David Jay
(Portland State University) showed how
sea-level rise has affected the tidal constit-
uents and tidal range along the U.S. west
coast and how climate change may be af-
fecting the position of tidal amphidromes
(nodal points) in the Pacific Ocean. Xiao-
chun Wang (National Aeronautics and
Space Administration [NASA] Jet Propul-
sion Laboratory) showed how Regional
Ocean Modeling System (ROMS) model-
ing in the eastern North Pacific Ocean
has identified the temporal and spatial
variability of mesoscale (typically 1 to 100
kilometers in horizontal extent) circulation
patterns affecting upwelling and down-
welling—and thus water levels—along the
coast of California. Jerry Weber (Univer-
sity of California, Santa Cruz, emeritus)
provided insight on the local geologic
setting and its role in controlling relative
sea-level trends and coastal change, and
he linked the distribution of rock types
along the coast to a differential potential
for shoreline erosion under predicted fu-
ture sea levels. Workshop participants also

16

Curt Storlazzi (USGS, standing) addressing workshop par-
ticipants including (left to right) David Jay (Portland State
University), Patrick Barnard (USGS), and Larry Breaker
(Moss Landing Marine Laboratories).

included Li Erikson (USGS-PCMSC)
and researchers from the Monterey Bay
Aquarium Research Institute (MBARI),
University of California Davis’ Bodega
Marine Laboratory, National Oceanic and
Atmospheric Administration (NOAA)
Coastal Services Center, NOAA National
Marine Sanctuary Program, NOAA Pa-
cific Marine Environmental Laboratory,
California State Coastal Conservancy, and
ESA Associates.

In the afternoon, the participants
determined that despite the wealth of
information on the relevant processes, we
still do not have sufficient information
to provide reasonable estimates of
future sea-level rise and inundation
along the central California coast. The
group outlined some specific needs for
information—for example, downscaling
the global climate models to provide
kilometer-scale output offshore of the
California coast, and then using those
results to drive regional wave models;
acquiring nearshore morphology on which

(Coastal Change continued on page 17)

Meetings



Meetings, continued

(Coastal Change continued from page 16)

to project waves and model inundation;
and monitoring coastal response to storms
in order to build datasets for calibrating
and validating numerical models of
inundation and coastal change. The group
then summarized these points and set

the future goals of (1) drafting a white
paper summarizing the new information

(and associated gaps in knowledge) that
was presented at the workshop, along
with additional input from scientists
who could not attend the workshop but
wanted to contribute; (2) presenting the
white paper and workshop information
on the COS website (http://www.
centerforoceansolutions.org/); and (3)

organizing a follow-on meeting where
the conveners would help disseminate
this new information and the associated
gaps in knowledge to federal, state, and
local governments, in addition to research
institutions and nonprofit organizations,
for planning future science and
management efforts. &

James V. Gardner, 2012 Shepard Medalist for Excellence in Marine Geology

The Society for Sedimentary Geol-
ogy (SEPM) awarded its 2012 Francis
P. Shepard Medal for Marine Geology to
James V. Gardner, emeritus senior ge-
ologist with the U.S. Geological Survey
(USGS) and research professor at the
University of New Hampshire, “in recog-
nition of his extraordinary scientific career
providing insight into marine geologic
processes, his leadership in application of
advanced technology to seafloor research,
and his unprecedented contributions to
mapping the geologic landscape of Amer-
ica’s marine domain.” The medal was
presented on April 24, 2012, at the SEPM
Annual Meeting in Long Beach, Califor-
nia. Below is a biography of Jim written
for the occasion by his colleague Michael
E. Field, senior research scientist at the
USGS Pacific Coastal and Marine Science
Center in Santa Cruz, California.

It is indeed fitting that SEPM honors
Jim Gardner with the Francis P. Shepard
Medal for Marine Geology at this meeting,
set alongside the California Continental
Borderland, the home and research haunt
of Fran Shepard. Fran loved nothing
more than a good geologic map of the
ocean floor and a solid scientific revela-
tion of its meaning. Jim delivered both,
over and over, and in so doing, he has
had immeasurable impact on a generation
of marine geologists through his distin-
guished career with the U.S. Geological
Survey and with the University of New
Hampshire.

Jim hails from Kansas, far from the sea
(at least the present-day one), and he start-
ed his undergraduate studies there before

Meetings, Awards

Jim Gardner (right), USGS emeritus senior geol-
ogist, receives the Francis P. Shepard Medal for
Marine Geology from Chris Fielding, president
of the Society for Sedimentary Geology (SEPM)
on April 24, 2012, at the SEPM Annual Meeting

in Long Beach, California.

heading west to San Diego State Univer-
sity to complete them and begin a lifetime
association with the ocean. His Ph.D.
research was at Columbia University’s
Lamont Geological Observatory in the late
60s and early 70s, one of the most exciting
places for marine research on the planet.
He immediately launched into a long and
successful research career spanning the
globe, leading cruises aboard the Deep Sea
Drilling Program’s (DSDP) drillship Glo-
mar Challenger, and dozens of U.S. and
foreign oceanographic research vessels,
addressing such diverse topics as seafloor
evolution, modern marine geological pro-
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cesses, and Quaternary paleoclimate and
marine facies.

But it is Jim’s lasting contributions to
marine geology through his large, innova-
tive programs to map the U.S. seafloor,
in detail and in its entirety, for which
we particularly honor him. In 1983 the
United States established the 200 mile-
wide Exclusive Economic Zone (EEZ),
and Jim responded with a plan to com-
bine the unique wide-swath sonar system
(Geological Long-Range Inclined Asdic,
or GLORIA) of the United Kingdom with
software developed by the United States

(Shepard Medal continued on page 18)
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for planetary exploration. This combina-
tion provided, for the first time, accurate,
detailed seafloor maps of the entire U.S.
EEZ. Under Jim’s guidance, he and his
colleagues mapped new volcanoes off
California, turbidite pathways in the Gulf
of Mexico, giant landslides off Hawai‘i,
enormous canyons off Alaska, and a host
of other features and processes never be-
fore imaged or even imagined. The monu-
mental results were published widely as
journal papers, USGS reports and atlases,
and in the landmark book Geology of the
United States’ Seafloor: The View from
GLORIA. The GLORIA seafloor-mapping
program was unprecedented in its scope or
achievement—a direct reflection of Jim’s
scientific vision and leadership.
High-resolution multibeam bathymet-
ric mapping made its debut in the 1990s,

Staff and Center News

and once again Jim’s contributions rose
to a level of prominence and distinction.
Working closely with Larry Mayer, first
at the University of New Brunswick and
then at the University of New Hampshire,
he became a leader in the new science of
marine geology exploration and interpre-
tation using high-resolution maps of the
seafloor. He mapped the U.S. continental
margins to identify fish habitats, coastal
hazards, geologic structures, and active
sediment processes. The maps that Jim
produced and interpreted—from San
Francisco Bay and Puget Sound, to Lake
Tahoe and Crater Lake, to the Gulf of
Mexico and beyond—Iline the hallways
of academic and government institutions.
His latest ventures include new, ground-
breaking maps of the U.S. seafloor off
Alaska, the Northern Mariana Islands,

Team MarFac Completes Century Bicycle Ride

By Gerry Hatcher

On Sunday, May 20, 2012,
“Team MarFac” from the Marine
Facility at the U.S. Geological
Survey (USGS) Pacific Coastal
and Marine Science Center in
Santa Cruz, California, completed
the Strawberry Fields Forever
Bike Ride, an annual bicycle
ride sponsored by Cyclists for
Cultural Exchange (http://www.
strawberryfields.org/).

Team MarFac cyclists
rode either the 100-kilometer
route with 4,400 feet of climbing
or the 100-mile route with 8,275
feet of climbing! Everyone
finished in good spirits with
no major mechanical problems
(bikes or bodies).

It’s good to know that your
coworkers at MarFac—who are
responsible for taking you, your
equipment, and your science
into the field—are no couch
potatoes! &
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and the Atlantic margin. And when he
isn’t mapping some distant unknown
piece of Planet Ocean, Jim can be found
chasing rainbow trout across New Eng-
land or traveling the globe with his lovely
and talented wife and daughters.

Jim Gardner has mapped more of the
U.S. seafloor than any other person, and
he has published maps and geological in-
terpretations that have provided a wealth
of information for scientists and resource
managers alike. He is indeed most deserv-
ing of recognition through SEPM’s Shepa-
rd Medal for his unique and selfless contri-
butions in seafloor mapping and research
for a generation of marine geologists.
Fran Shepard would be proud to have
such an accomplished and distinguished
scientist receive the award established in
his name. &

(Left to right) Gerry Hatcher, Peter Harkins, Pete Dal Ferro, Rob Wyland, Jenny White, and Jackson Currie of
the USGS, and Pete Dal Ferro’s wife, Melissa Foley.
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